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program, usually found in Overture/bin/plbbaLuAA c ; i  be usea to plot 
created by Overture programs. 

A “show file” contains a sequence of frames, each frame will normally co 
defined on a grid). In the moving grid case each frame may also contain a 
a number of components, such as the velocity and pressure. A show file m 
rhich is an array of values such as the maximum residual over time. 

! of the features of plotstuff include 

It contours of various flavours, plot streamlines, plot grids. 

17x1 2 movie .- &:-ne sequence of frames; save hard-copies for making 

es” from variables in the show file, such as plotting the vorticity given t 
U c ; I ~ V a ~ l v e b  VI m e  variables. 

The plotstuff program is basically a front end to the features available in 
Ogshow[l], ShowFileReader[l] and the DerivedFunctions class. 

2 Typical usage 
The typical usage of plotStuf f is to start the program up by typing “plotStuff f ileName . show” or just “plotStuf f 
fileName” since the “.show” is optional. Here fileName.show is the name of a show file such as one created by 
OverBlown[3]. Now one can choose contour to plot contours. At this point a new menu appears, this is the contour 
plotter menu. By choosing exit one returns to the main plotstuff menu. Choosing a new solution, or typing next 
or previous will plot contours of a different solution. One can also plot a different component. At this point one 
could choose grid or ‘stream lines’ to plot the grid-or plot streamlines. Note that the contour plot will not be 



erased by default. This allows multiple things to be plotted at once. One can choose erase to remove the contour 
plot before plotting other things. By choo 
existing ones. For example the vorticity or 
types have been created they will appear i 

2: plotstuff can be used to plot more than one quantity on the same figure; here Streamlines and a grid 
3. This plot used an option in the grid-plotter to change the height of the grid. This computation was ’--- the OverBlown solver. 

3 The plotstuff menu items 
Here is a desciption of the menu options available for plotstuff. 

contour : plot contours. 

stream lines : plot streamlines. 

grid : plot the grid. 

sequence : plot a sequence. 

next : plot solutions from the next frame. 

previous : plot solutions from the previous frame. 

choose a component : plot a different component. 



llluube a soiutlon : choose a different fram 

next component : plot the next component. 

previous component : d o t  the previous cc,LLlponell,,. 

derived types : build new components as functions of the old ones, such as the vorticity from the velocity. One 
heen created they will appear in the plotStuff component menus. 

ot trames in a row. 

movie and save : plot frames and save each one as a hard copy. 

plot bounds : change the manner in which the plot bounds are determined. 

set plot bounds : specify bounds for plotting. 
use default plot bounds : use default plot bounds. 

ck mappings with grid : a debugging option, check validity of mappings after they have been I-e-J 
A - L -  l . . .  .-T 

-edraw 



4 Derived quantities 
Various derived quantities can be plotted with plotStuf  f .  The class DerivedFunctions, described in more detail 
in the next section, is used to define derived functions for plotting with p lo tS tuf f .  For example one can compute 
the vorticity given some velocity components. One can also differentiate components. 

Here are some of the derived functions we can create 

x,y,z,xx,yy,zz,laplacian : compute first and second derivatives of any components, 

= aZu 
y = ayu 
z = a,u 

xx = axxu 

YY = aYYu 
zz = az,u 

laplacian = Au = V . Vu = 82, + aiu + 8,”. 

vorticity The same as zvorticity, see below. In 2D this is the only non-trivial component of the vorticity. 

xvorticity, yvorticity, zvorticity Components of the curl of the velocity, V x u, 

xvorticity = azv  - Oyw 
yvorticity = a,w - &u 
zvorticity = ayu - axv 

divergence The dilatation or divergence of the velocity, V . u, 

divergence = a,u + 8,v + azw 

mach Number The ratio of the local magnitude of velocity to the local speed of sound: 

d U 2  + v2 + w2 mach Number = 
a 

a = d m  
a = 

if T is defined 

if p and p are defined 

temperature The temperature as a function of the pressure, density and y, 

YP temperature = - 
P 

speed The magnitude of the velocity, m, 
speed = du2 + v 2  + w2 

minimumscale, rlMinirnumScale, r2MinimumScale, r3MinimumScale Local measures of the minimum scale ... 

The components u,u,w etc. are determined by looking for the following variables in the show file, 

ucomponent : the component number of x-component of the velocity u. 

vcomponent : the component number of y-component of the velocity v. 

wcomponent : the component number of z-component of the velocity w. 

pressureComponent : the component number of the pressure p .  
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temperatureComponent : the component number of the temperature 2'. 

densitycomponent : the component number of the density p. 

For example, OverBlown saves the incompressible flow components with pressureComponent=O, uComponent=l, 
vComponent=2, and wComponent=3. See the OverBlown file saveshow. C for an example of saving this extra info in 
the show file. 

Other variables that may be required in the show file are 

gamma : ration of specific heats (if constant). 

Rg : the gas constant. 

nu : kinematic viscosity. 

5 The DerivedFunctions class 
Here is a description of the DerivedFunctions class. 

5.1 constructors 
DerivedFunctions(ShowFi1eReader & showFileReader- ) 

Description: Derive new functions from old ones. This class is used by plotstuff to create derived quantities such 
as vorticity, mach-number, derivatives etc. 

5.2 getASolution 
int 
getASolution(int & solutionNumber, 

MappedGrid & cg, 
realMappedGridFunction & u) 

5.3 getASolution 
int 
getASolution(int & solutionNumber, 

CompositeGrid & cg, 
realCompositeGridFunction & u) 

5.4 getCornponent 
int 
getcomponent( int & c, const String & cName ) 

Access: protected. 

Description: Look for a component number in the data base. 

c (input): c==-2 first time through. If not found c==-1 on output. 

Return value: O=success, l=not found. 



5.5 computeDerivedFunctions 
int 
computeDerivedF'unctions( realCompositeGridFunction & u ) 

Access: protected. 

Description: This function will compute the derived types and add these as new components to the end of the 
grid function u. This function is normally called after reading a new solution from the show file. It used the 
showFileReader pointer to get info about the current frame. 

u (input/output): On input u should contain valid values for the defaul components. On output u will be redi- 
mensioned to hold th  extra derived components. 

5.6 add 
int 
add(int derivative, const String & name-, 

int n l  =0, 
int n2 =0) 

Description: Add a new entry to the list of derived functions. 

derivative (input) : derived type code. 

name- (input) : component name for this entry. 

nl,n2 (input) : extra info to save in the derived array. 

5.7 remove 
int 
remove( int i ) 

Description: remove an entry from the list of derived types. 

5.8 update 
int 
update( GenericGraphicsInterface & gi, 

int numberOfComponents, 
String "componentNames ) 

Description: update current list of derived grid functions 
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